Identification of iodination sites in cytochrome c by high-performance liquid chromatography and fast atom bombardment mass spectrometry.
Site-directed covalent modification of proteins is currently used to study the molecular structure of enzyme active sites. Radioactive labels together with protein sequencing by Edman degradation have been previously employed to identify the site of modification. One drawback of such a procedure is that most reagents are not commercially available in radioactive form. Moreover, the covalent bond formed upon reaction of the label with the protein may be labile under the conditions of Edman degradation. By combining reverse-phase high-performance liquid chromatography (RP-HPLC) and fast atom bombardment (FAB) mass spectrometry, we have been able to identify the modified sites of horse heart cytochrome c after reaction with iodine. By using this procedure it has been possible to ascertain that, among the four tyrosines contained in the sequence of horse heart cytochrome c, only tyrosine 74 is converted into the monoiodinated derivative. The data demonstrate also the absence of unwanted secondary reactions. The technique avoids the use of radioactive materials and prevents losses of the label since Edman degradation is not required to identify the modified peptides. These results indicate that FAB mass spectrometry along with RP-HPLC is potentially a powerful technique to study chemical modifications of proteins.